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(54) ELECTRONIC STILL CAMERA, INSTANT PRINTER AND INSTANT RLM 

button is operated. 



(57) Image data obtained through an image sensor 
is written in a memory. When printing an image, a print- 
ing head is driven in accordance with the image data 
read out from the memory in a line sequential fashion, 
and is synchronously moved in a sub scan direction, 
thereby exposing the instant fim Bne by One. The image 
appears on the exposed instant film as a devetoping 
solution is devetoped by devetoping roOers while the 
instant film is advanced out through the deveksping roll- 
ers. Alternatively, the printing head is driven syr>chro- 
nously with the instant film being advanced. Thereby an 
image is printed at one sub scanning without the need 
for moving the printing head. TTie printing head is pro- 
vided with an array of three cok>r light emitting ele- 
ments, and three color light beams are simultaneousty 
projected onto the instant film. The electrons: stiD can>- 
era is automaticaDy set in an imaging mode when a 
power switch is turned on. and is switched to a d'splay 
mode or a print mode as soon as a display mode k^ or 
a print mode s opmted. After t>eing switched to the 
display mode, the electronic still camem is quickly 
switched to the imaging mode if only a shutter release 
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Description 

FIELD OF THE ART 

[0001] The present invention relates to an elec- s 
tronic still camera that photoelectricany ctstains image 
data through an image sensor and records the image 
data in a memory in a dgrtal form, and more particularly 
to an electronic stiD camera having a printer incorpo- 
rated thereinta which makes a hard copy of an Image 10 
from the image data written in the memory The present 
invention also relates to an instant printer tfiat is com- 
pact and portable, or is able to be incorporated into a 
camera, and an instant fOm for use with the instant 
printer. is 

BACKGROUND ARTS 

[0002] Portable electronic stin cameras are widely 
used, which convert an optical image of a sufcj ecK to an 20 
electric image signal through a CCD (charge-coupled 
device) image sensor or the like, convert the image sig- 
nal to digital image data, and write the image data in a 
memory. The merrxMy is capal3le of storing several tens 
of frames of image data, and rt is possible to read out ^ 25 
ttie image data ttterefrom for displaying or reproducing ^ 
the 6ut)ject image on a Gquid crystal dsplay (LCD) panel 
that is mounted to the camera body, or on external 
apparatuses such as a monitor CRT and a personal 
conputer. 30 
[P003] As the memory for recording the image data 
therein is generally used a DRAM (dynarnc random 
access memory) which is accessft>le at high speed, and 
is usually called a flash memory. Because the flash 
memory is able to delete or rewrite the image data, it is ss 
easy to delete unnecessary image data from the mem- 
ory or revise the memory with new image data Using 
the recording medium repeatedly is a feature of the 
electronic still camera that is advantageous ever those 
cameras using photographic fOm. In addition to the flash 40 
memory or other built-in memories like hard discs, it is 
possible to use a card memory or a flexSsle magnetic 
sheet that is removably attachable to the electroruc still 
camera. 

[0004] Meanwhile, video printers have made it pos- 4s 
sUe to make a tod copy of an image of a subject on 
the basis of image data written in the flash memory or 
the lika The vkfeo printers include Laser printer, ther- 
mal transfer printer, ink-jet printer and so forth. To make 
a hard copy, the image data read out from the flash so 
memory of the electronic still camera is directly trans- 
ferred to these printers, or is written in a recording 
medium like a card memory or a magnetk; sheet, and 
then read out t}y the printers from the recorcfing 
medium. ss 
[0005] Since the conventional vkieo printers mainly 
use heat energy for printing, they consume certain 
amount of electric power. Besides, the printer body is so 
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large that it is unttandy*to carry about Therefcure, not 
being able to get a hard copy of a photographed image 
instantly is cfisadvantage to the conventk)nal electronic 
sb'D camera 

[P006] In view of the foregoing, an object of the 
present invention is to provxie a portatile ^ectronic still 
camera havir^ a printing device integrated therein that 
facOitates making a hard copy of a photographed image 
instantly. 

[0007] Another object of the preserrt invention is to 
provide an instant printer for printing an image on an 
instant film at a high speed on the basis of digital image 
data, that is so small and consume less electric power 
tftat it is handy to carry about or for integration into a 
camera 

[P008] A further object of the present invention is to 
provide an infant film tfiat is convenient for use in the 
instant printer of the present invention. 

DISCLOSURE OF THE INVENTION 

[0009] An electronic still camera according to the 
present invention is comprised of an imaging device for 
obtaining electromc image data from an optical irnage of 
a subject; memory means for recording image data 
therein; a printing device for printing an image on an 
instant fim containing a processing solutk)n therein, the 
printing devtee oonprising a printing head which eton- 
gated in a main scan cfirection. a head moving mecha- 
nism for HTKiving the printing head in a sub scan 
direction perpencficular to the main scan direction, and 
a head driver for driving the printing head on the t>asis 
of one frame of image data read out from the memory 
means in a line sequerrtial fashion to expose the instant 
f9m line by One while the printing head is moved in the 
sub scan direction; arvJ a pair of developing rollers for 
advancing ttie instant fflm after exposure out of a cam- 
era body wfiOe devekiping the processing solution 
inside the exposed instant fim. 
[0010] Using the instant film as the recording 
medium makes it possft^le to make a hard copy of an 
image photographed by the electronic still camera with- 
out the need for heat energy but with a tow electric 
power. Because ttte printing device built in the camera 
scans the instant film with the printing head in a tine 
sequential fashion while reading out the image data tine 
by.Gne, from the memory device, ttie mechanical con- 
struction as well as the electrical construction of the 
printing devk;e can be simpla 
[QOII] While conventional instant cameras con- 
sume the instant fim at every shutter release operation 
regardless of wh^er the consequent photograph looks 
good or poor, the electronic stfll camera of the present 
invention allows to confirm the quality of the photo- 
graphed image on the basis of the image data written in 
the memory arxf ther^er decade whether the photo- 
graphed image is to be printed or not Therefore, waste 
of infant film is anroxlabia 
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' ""[0012] '^ ' Aocortfing to* the present uwenlicsn; an 
instant printer is comprised of a fflm advancing device 
including developing rollers for developing the process- 
ing solution in an exposed instant f tlrn; a printing head 
located near and before the de/eloptng roileis in the f ibn 
advancing directioa the printing head having an array of 
fight emitting elements arranged in a main scan direc- 
tion perpendcular to the fDm advancing direction; and a 
head diver for driving the light emitting elements in 
accordance with digital image data fed to the head 
driver in a line sequential fashion, synchronously with 
the film advancing device advancing the infant film, 
thereby to expose the instant film line by Gna 
[0013] Making use of the film advandngtfvough the 
developing rollers for sub scanning, the printing head 
does not need to move in the sub scan cfirection. There- 
fore, it takes shorter time for printing, and the constnjc- 
tion simplifted. Although the film advancing speed is 
likely to fluctuate in a time period whOe the processing 
solution is developed, if timing dl Oght emission of the 
printing head 't& controlled in accordance with the fflm 
advancing speed, it is possible to rec&ice unexpected 
variations in dersity and cofor of the printed image tfiat 
may be caused by the advancing speed fluctuations. By 
providing an instant fOm with a track for detecting 
advancing speed of the instant fDm, it is easy to detect y 
the film advancing speed, arvJ control tfie Gght ^nission 
timing in accordance with the film advancing speed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

Figure 1 is a front perspective view of an electron^ 
still camera having an instant printer incorporated 
thereinto, aocoiding to a first embodiment of the 
invention; 

Figure 2 is a rear skie view of the electronic still 
camera shown in Fig. 1; 

Figure 3 is an explanatory view illustrating a layout 
of the interior of the electronic still camera shown in 
Fig.1; 

Fi^e 4 is a peispective view of the instant printer 
irKxxporated into the electronic still camera shown 
in Fig. 1; 

Figure 5 is a schematk: sectkvial view iUustrating 
the irrterkxr.of a printing.headd the electronic still 
camera shown in Fig. 1; 

Figure 6 is a bkxk diagram illustrating an electric 
construction of the electronic still camera shown in 
Fig.1; 

Figure 7 is a f tow chart illustrating the overall oper- 
ation of the electronic still camera shown in Rg. 1; 
Figure 8 is a front perspective view of an electronk; 
still camera having an instarrt p>rinter incorporated 
thereinto, according to a second emtxxJiment of the 
invention; 

Figure 9 is a rear perspective view of the electronk: 



still camera showri in Fig. 8;^ ' 
Rgure 10 is an explanatory diagram illustrating a 
layout of the interior of the electronk: stiD camera 
shown in Rg. 8; 
5 Rgure 11 is a perspective view of the instant printer 
incorporated into the electronic stin camera shown 
in Fig. 8; 

Rgure 12 is a ttock diagram Olustrating an electric 
consbijction of the electronic stiD camera shown in 
10 Rg. 8; 

Rgure 13 is a ftow chEirt Olustrating an operation 
sequence responsive to a power source being 
turned on, in the electrorvc still camera shown in 
Fig. 8; 

IS Rgure 14 is an exptanatory cfiagram SustrEtting 
respective display patterns 6h'a<jatai display panel" 
of the electronk; still camera shown in Fig. 8; 
Figure 15 is an explanatory (fiagram illustrating a 
screen displayed for selecting a template on the 

20 electronic stiD camera shown in Fig. 8; 

Rgure 16 is an explanatory diagram illustrating a 
screen (Ssplayed after a tennplate is deckJed on tfie 
electronk; stiQ camera shown in Fig. 8; 
Figure 17 is a ftow chart Olustrating an operation 

2S sequence in a display mode of tfie electronic still 
camera shown in Rg. 8; 

Figure 18 is an explanatory cfiagram Olustrating a 
screen displayed wfien the electronic stiD camera 
shown in Rg. 8 is switched to the dsplay mode; 
30 Rgure 19 is a ftow chart Olustrating an operation 
sequence in a print mode of the electromc still cam- 
era shown in Fig. 8;< 

Rgure 20 is a front perspective view of an electronto 
stQI camera havirig an instant printer incorporated 
35 theretnta according to a third entediment of the 
invention; 

Figure 21 is an explanatory cfiagram Olustrating a 
layout of the intertor of the electronto stiD camera 
sfiown in Rg. 20; 

40 Rgure 22 is a schematic vertical sectional view of 
tfie electronto stiO camera shown in Rg. 20; 
Rgure 23 is a rear perspective view of the elec- 
tronto still camera shown in Fig. 20; 
Rgure 24 is a perspective view of the rotant printer 

45 fficorporated into the electronto stiD camera shown 
In Rg. 20; 

Figure 25 is a sectional- view.of a printer head unit 
d the electronic still camera shown in Fig. 20; 
Rgure 28 is a block diagram Olustrating an elecbrto 
50 construction of the electronic stiD camera shewn in 
Rg. 20; 

Rgures 27(A) and 27(B) are timing charts iDustrat- 
ing an operation for controlling timing of light emis- 
sion in accordance witti variations in f 3m advancing 
ss speed in the electronic stOI camera shewn in Fig. 
20; 

Figure 28 is a ftow chart iflustrating the overaD oper- 
ation of ttie electronic stiH camera shown in Rg. 20; 
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- ~ Figure 29 is a vertical sectional vieMr'Olustrating 
another enrtxxiiment of printing head; 
Ftgure 30 is a vertical sectional view ntustrating a 
further embodiment of printing head; 
F^e 31 is a vertical sectional view illustrating still 
anottter embodiment of printing head; 
Figure 32 is an explanatory diagram illustrating 
essential parts of an embocfiment wherein the f Dm 
advancing speed is detected by use of an instant 
fam that is provided with an advancing speed detec- 
tton tr£K:k; and 

Figure 33 is a schematic vertical sectional view of 
an embodiment wherein an instant printer of the 
invention is nminted in an instant camera. 

PREFERRED EMBODIMENTS OF THE INVENTION ^ 

[0015] The present invention will be desGrit)ed in 
more detail with reference to the accompanying draw- 
ings. In Figs. 1 and 2, an electronic still camera accord- 
ing toafirst embocfiment of the invention hasacamera 
lens 3 and a flash-emitting window 4 which are formed 
in theupperfrontsurfaceof acameFabody2. Asfiutter 
release button 6 is located on the top of a gr'f> 5. When 
tfte shutto' release button 6 is pressed, an image is 
taken as a photograph through the camera lens 3. On 
one side of the camera lens 3 are disposed a light pro- 
jector window 7 and a light receiver window 8 of an 
auto-locussing device for measuring a subject d^lance 
of a subject to be photograpfied in accordance with a 
technique of optical triangulation. When the shutter 
release button 6 is pressed, focusing of the camera lens 
3 is aoconplished automaticaDy prior to the photo^- 
phy. 

[0016] There is a fflm exit 10 formed as a slot in a 
top face of the camm body 2. When printing operation 
is effected, an exposed instant film is ejected through 
tf)e film exit 1 0. A pair of developing rollers are (fisposed 
in a position inwards from the film exit 10. When tfie 
CKposed infant f Qm is nvyved between the developing 
rollers, processing solution is spread. A positive image 
appears on the instant film after one minute to several 
minutes. 

[P017] To produce a hard copy of an image in the 
electronic still camera, is used an instant fSm of the 
mono-sheet type which is weO-known in the art of pho- 
tography. The mono-sheet type instant fOrn has„.t>een„ 
widely used, and mainly consists of a photosensitive 
sheet an image receiving sheet arxl a solution pod con- 
taining processing solution. The photosensitive sheet is 
first exposed to aeate a latent image photochemtcaOy. 
and is tightiy fitted on the image receiving sheet. The 
processing solution is spread t>etween tf)e two sheets 
whOe they are pressed to each other. Therebya po^tive 
image is transferred to the image receiving sheet There 
is a f Om pack constituted of a plastic case, which con- 
tains ten sheets of instant fims overlaid on one another. 
The camera body 2 of the electronic still camera is 



' loaded wHh the film pack. ' - ' - 

[P018] As shown In Rg. 2, a pack loading door 12 is 
prvotaily nx>untedtothet)acksideofthecameratxxiy2 
through a hinge 11. The pack loading door 12 is nor- 

5 maOy locked in the ctosed position. A knob 13 is oper- 
ated to cpen the pack bading door 12 for the purpose of 
inserting or removing the f3m pack. A counter window 
14 Indicates tfie nurTi>er of ir^tant films exposed. An 
LCD panel 15 is incorporated into the pack k»ding door 

10 12. The LCD panel 15 cfispl^ an image of a photo- 
graphic subject to be picked up through the camera lens 
3 in a real time fashion, constituting an electronic view- 
finder. 

[0019] A corrtroi panel 16 is disposed t>elow the 

IS pack loading door 12. The control panel 16 has various 
^ -""k^ 'including a mode changer key for switching 
between an imaging mode and a display mode, a frame 
selector k^, a print start key, a deletion button for delet- 
ing image data, connector tenminals for inputting and 

so outputting image d£rta wHh an external instrument, and 
a switching key for tfie connector terminals. 
[0020] Inside the camera body 2, as shown in Rg. 
3, an im^ng unit 18 including a CCD image sensor is 
disposed b^iind the camera lens 3, and the developing 

25 rollers 21, a devekiping mechanism 22 for driving the 
devek)ping rollers 21, a circuit board 23 for the control 
panel 16, and a head moving mecfianism 24 are 
arranged around a cftamber for loading a film pack 20 
therein. Alsa a devetoping motor 25 for activating tiie 

30 deveksping mechanism 22, a power source battery 26, 
ag. a recfiargeable lithium t>attery, and a flash device 
27 are mounted. 

[0021] Among tfK>se elements, the developing roll- 
ers 21 and tfie developing mechanism 22 may have the 

35 same construction as those used in conventional instant 
cameras, ag. those discbsed In JPA 4-194832, and 
operate in the same way as conventional. That is, the 
devetoping roOers 21 and the deveksping mechanism 22 ' 
cooperate for advancing an instant film 30 out of the film 

40 pack 20 after tfie f am 30 is exposed, while developing or 
spreading the processing solution inskie the Instant f 3m 
30. 

[0022] The developing mechanism 22 includes an 
advance claw arvJ a nrtecfiartism for rnoving tfie advarx^e ' 

45 daw, as wen-krrawn in the art When the devekaping 
motor 25 rotates, the advance daw is actuated to push 
, v^.up the tx)ttom edge of the exposed instant f3m 30, until 
the top edge of tfie instant fOm 30 comes in k>etween the 
devek)ping rdl^ 21 . After tfie instant film 30 comes in 

50 between the developing rollers 21 , since the developing 
rollers 21 have started rotation then, the instant film 30 
is moved upwards t>y the developing rollers 21. There is 
a solution pod 30a deposed along the top edge of the 
instant f Om 30 for containing processing solution. The 

55 devek>ping rollers 21 are biased by a spring in the direc- 
tion to ctose to each other. Thus, tfie solution pod 30a is 
broken to spread tfie ixocessing solution between the 
pfwtoser^rtive sheet and the image receiving sheet. 
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^^le the instant film 30 is advrariced through the deveh " ^ 
op(ngroQers21. 

[0023] Rg. 4 iflustrates the head moving mecha- 
nism 24 and a printing head 32, which constitute an 
instant printer section. A lorrgitudinal cfirection of the s 
printing head 32 is perpencficular to the advance direc- 
tion of the instant film 30. The printing head 32 has a 
length equal to or greater than a ¥vidth of the instant f Dm 
30. The head moving mechanism 24 is driven by a 
scanning motor 24a to shift the printing head 32 in the io 
arrow direction X parallel to the advance direction of the 
instant f nm 30. There are a F>air of guide pins disposed 
on either end of the printing head 32, which are 
engaged in guide grooves sDdaUy; for preventing the 
printing head 32 from leaning during the nrK3vemenL is 
'Designated t>/ 20a is a cutout formed in the film pack 20 
in a position for the advance daw to enter it when eject- 
ing tfie instant f Dm 30 from the f ibm pack 20. 
[9024] Fig. 5 shows the printing head 32 as viewed 
in cross sectioa A light-tight housing 33 contains a f luo- 20 
rescent lamp 35 elongated in the longitudinal direction 
of the printing head 32. IDuminating fight from the fluo- 
rescent lamp 35 includes Gght oorTvx>nents of red (R), 
green (G) and blue (B) colors. Another kind of light 
source may be used insofar as it emits printing light 2S 
including those three-color light components. 
[0025] A color filter 36 is placed in a path of the illu- 
minating light from the fluorescent lamp 35. The color fil- 
ter 36 includes a red pass filter portion, a green pass 
filter portion and a blue pass fiter portion, which extend 30 
like belts in the longitudinal direction of the fluorescent 
lamp 35 and are arranged side by skie in a perpendicu- 
lar direction Y to the fliK}rescent lamp 35. Any one of 
those filter portions is positbned in the illuminating light 
path of the fluorescent lamp 35 as the cokx filter 36 is 3S 
moved in the drection Y in response to a filter change 
signal. 

[0026] The IDuminating light from ttie fluorescent 
lamp 35 is passed through the color filter 36 and 
becomesprintingGghtofanyoneof red. green arxi blue 40 
cotors. The printing light travels through an LCD array 
37, a mirror 38, a micro lens array 39, and a mirror 40, 
and is projected through an opening 33a onto the 
instant film 30. The nrucro lens array 39 consists of an 
array of micro cyfindrical lenses made of graded trxJex 45 
type optcal fibers, caDed SELFOC lens (a trade name). 
.The.LCD array 37 cortststs of micro LCD segments 
arranged in one lina Each one of the LCD segments 
corresponds to one pixel of printing. The LCD segments 
of the LCD array 37 are each irvlividually controlled to so 
change printing density by cutting the printing light or 
adjusting the transmission anwunt of the printing light 
The micro lens array 39 prevails the printing light for 
each of the pixels from spreading to positions of pixels 
adjacent to it There are light-shiekling members suta- ss 
biy disposed in the housing 33 so as to let only the print- 
ing light out tfvough ttte opening 33a. 
[0027] Rg. 6 illustrates ttie circuitry of the electronk: 



-1^1 camera according to the present invention.-'^The 
CCD image sensor 45 is kx:ated t)ehlnd the camera 
lens 3. When the camera lens 3 is focused, a subject* 
image is formed on a photoelectric plane of the CCD 
image sensor 45. A CCD driver 46 drives the CCD 
image sensor 45 to convert the optical subject image 
photodectrically into an dectric image pkdc-up signal. 
Micro color filters of red, green arxi blue colors are 
arranged on tfie photoelectric plane of tfie CCD image 
sensor 45 in a matrix. The image pkii-up signal is out- 
put odor by cokM* in a serial manner, and is amplified by 
an amplifier 47 at a suitable level, and converted by an 
A/D converter 48 into a (figital fonn It is to k>e noted tfiat . 
driving operation of the CCD driver 46 is syrtchronized 
with sampBng tirring of the A/D convert^' 48. 
[P028] ' ' ' The A/D conv^er 48 produces digital image 
data from the image pick-up signal, arxi feeds the image 
data sequentially to an image data processor circuit 50. 
The image data processor drcutt 50 operates for the 
signal processing of the suppGed image data for white 
balance adjustment, gamma correctk>n and the Gke. 
Moreover the image data processa circuit 50 produces 
a vkteo signal corresponding to the f^TSC composite . 
signal from the processed image data The vkJeo signal 
is sent through a D/A converter 51 and an amplifier 52 
to an output terminal 53 for the vkleo signal. 
[0029] It is ther^epossble to observe the subject 
image picked up by the CCD image sensor 45 in a con- 
tinuous manner by connecting the output terminal 53 to 
a home televiston set The video signal from the anpO- 
fier 52 is also fed to an LCD driver 54. As tiie LCD driver 
54 drives the LCD panel 15tiiat is incorporated into the* 
pack loading door 12, the LCD panel 15 displays the 
subject image in a continuous nanner. Therefore the 
LCD panel 15 operates as the electronic viewfinder. 
[0030] A system controller 55 controls the image 
data processor circuit 50 and ail the oth^ electric oper- 
ations of the electronic sbH camera. The system control- 
ler 55 monitors signals from a key board 57 and a group 
of external terminals 58 of the control panel 16 through 
an I/O port 56. and operates for the signal processing in 
accordance with ttie input signals. 
[P031] A flash menK)ry 60 is constituted of a DRAM. 
The flash memory 60 stores the Image data frame by 
frame after the image data is obtained by the image 
data processor circuit 50. and has a capacity erxxigh to 
store image^data of fifty frames. A decorative data mem- 
ory 61 previously stores decorative data, whk:h is used 
to modify the shape and pattern of framing lines around 
the sut)ject image variously. The decorative data mem- 
ory 61 may also store decorative data for n^ing car- 
toons, marks, letters, messages and the like into a part 
of the subject imaga In the cfisplay mode, selected data 
pieces are transferred from the flash memory 60 and 
ttie decorative data memory 61 to the image data proc- 
essor circuit 50, and an image composed of the image 
data arxf the decorative data read from the flash meny- 
ory 60 and the decorative data memory 61 iscfisplayed 
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- oh the LCD panel 15. ^ - * - -* * • « 

[0032] A head driver 63 drives the printing head 32 
under the control of the system controller 55. A Bne 
nnemory 64 sends the printing head 32 the image data, 
which is used for controding the respective transmit- s 
tance of the IncGvidual LCD segments 37. EEPROM 66 
previously stores various kinds of adjustment data, 
which are referred to by the system controller 55 when 
the electronic stiQ camera is operated according to a 
predetermined sequenca io 
[0033] The adjustment data is f ine^adjusted to each 
Individual camera in an inspection process after the fin- 
ish of assembly of the electronic stiD camera The 
adjustment data includes data related to focussing the 
camera lens 3, and respective conrpensation data for is 
tfie three ootors^adspted to rMinting."A motor driver 65 
drives thedevelopir^ nrxitor 25 and the scanning motor 
24a under the control of the system controller 55. 
[0034] The operation of the electronic stiD camera 
having the above-descra)ed construction will be 20 
described with reference^ to Rg. 7. When a power 
switch, which is provided on the control panel 16, is 
turned on, the system controOer 55 determines the 
presently selected nfKxie by a set position of the mode 
changer key in the control panel 16, and proceeds to 2S 
either one erf the imaging nKde arid the display nioda In 
the imaging mode, the CCD image sensor 45 picks up 
the sut)ject image in a continuous manner, so the sub- 
ject image is cfisplayed as a moving image on the LCD 
panel 15 serving as tfie electronic viewfMer. 30 
[0035] When the shutter release button 6 is 
pressed, the image data of the suksject image displayed 
at that moment on the LCD panel 15 is written as a stBI 
Image frame to the flash memory 60. By repeating the 
shutter release operation in the imaging nrxxie, it is pos- 3s 
sUe to write image data of at most fifty still image 
frames to the flash memory 60. The masdmum number 
of frames the flash memory 60 can store varies depend- 
ing upon the capacity of the flash memory 60. 
[0036] After^ the image data-^of the maximum 40 
number of frames is written in the flash memory 60, it is 
possible to delete image data of unnecessary frames 
from the flash memory 60 and write newly obtained 
image data to the flash memory 60. These operation 
are effected k>y keying the control panel 16. It is also 46 
possible to write newly obtained image data in an eo(ter- 
nal memory medium or transfer the image data from the 
flash memory 60 to the external memory medium by 
connecting the external memory medum to an output 
terminal of the external terminals 58. so 
[0037] In the display mode, a desired frame is des- 
ignated by keying through the control panel 16. The 
Image data of the designated frame is sent from the 
flash memory 60 to the image data processor circuit 50, 
converted by the D/A converter 51. ampl^ed by the 55 
amplifier 52 and suppGed to the LCD driver 54, which 
cai^es the LCD panel 15 to display an image of the 
designated frame: If a decorative frame pattern is des^ 



^^hated by keying through the' contfdl panel 16. the deco- 
rative, frame pattern data is transferred from the 
decorative data memory 61 to tfte im^e data processor 
circuit 50 in additnn to the image data read transferred 
from the flash memory 60. Then, the LCD panel 15 cfis- 
plays a composed image of the sutsject image with the 
decorative frame image. 

[0O38] When a print key is operated after selecting 
the subject image and, if necessary, a decorative frame 
pattern, the system controD^ 55 accesses the flash 
memory 60, to sequentially read out red-cok>r image 
data of a f ir^ line from among the Image data of the 
si^ect image presently displayed on the LCD panel 15. 
The red-color image data of the first Gne represent der>- 
sities of red pixels of the first line, and is transferred to 
the Gne memory 64. If a decorative frame patt3mis des-' ' 
ignated, red^okx* image data of a first line is read out 
from the image data of the decorative frame pattern 
stored in the decorative data memory 61 , and is trans- 
ferred to the Gne memory 64. In those pixels where the 
image data from the decorative data memory 61 over- 
laps with the Image data from the flash memory 60, the 
former is used with priority over the latter. In this way. 
tfie line memory 64 comes to stae the red-color image 
data of the first line The system controller 55 confirms 
that the red pass fitter portkHi of the coky filter 36 is 
inserted into the printing Gght path and that aD ttie LCD 
segments 37 are fhmr Hght-shieUing stata Then the 
system controDer 55 turns on the fluorescent lamp 35. 
[0039] The printing head 32 is in an initial positk>n 
confronted with the t>ottom edge of the instant f Dm 30. 
The initial positKHi is a positbn to start recording the first 
Gna The system controller 55 confirms that the printing 
fi6ad32isin the initial position by use of a photo sensor 
(not shown). Then the image da^ of the first line is sent 
from the Gne memory 64 sequentially to the LCD array 
37, so the respective transmittance densities cH the LCD 
segments are set at values corresponding to the image 
data. In a pred^ermined time, the LCD segments are 
reset to the Gght-shieUing stata 
[P040] The red printing Gght from the red pass filter 
portk)n of the cokv filter 36 travels through the LCD seg- 
ments, so the instant film 30 is e4X)sed to the red print- 
ing light of different amounts determined by the 
transmittance dersities of the respective LCD seg- 
ments. It is to be noted that it will take a shorter time to 
print one Gne when the imagedata.of one line is cotkutt . 
rently transferred from the line memory 64 to the 
respective LCD segments of the LCD array 37, and the 
LCD segments are concurrently switched to have such 
transmittance der^es that are determined by the 
image data. 

[P041] At the conclusion of the one-line exposure to 
the red printing Gght, the scanning mtitor 24a, whk^ is a 
stepping motor, rotates through a predetermined angle, 
shifting the printing head 32 to a position of a succeed- 
ing Gne. Thereafter, red-cok)r image data representative 
of densities of red pixels of the second Gne is transferred 
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- from the'flash memory 60 to theJirie menldry 64. TTie 
second Nne is escposed to the red printing in a sim- 
ilar manner to the first Una The printing head 32 is 
shifted toward the developing rollers 21 in a stepwise 
manner, whOe each fine is eo^pcsed to the red printing 
light When a f inal line has been exposed to the red 
printing light printing of red pixels of one frame is com- 
pleted. 

[0042] Then the system controOer 55 sends the 
head driver 63 a f Oter change signal, to slide the color fil- 
ter 36 in the drection Y by an amount to position the 
green pass f ilt^ portion in the printing fight path. The 
system controller 55 accesses the flash memory 60, 
seriafiy reads out green-color Image data representative 
of green pixels of the final fine from among the image 
'data of the subject image to be printed, and transfers" 
the g^een-color image data to the line memory 64. 
[0043] Thereafter, the instant film 30 is exposed to 
the green printing fight in the same way as above, but in 
tfte direction from the final line to the first fina After the 
corrpletion of printirtg the g'een pixels of one frame, the 
blue pass fOtm' portion is inserted in the printing light 
path, while t)lue-color image data representative of blue 
pixels of tfie subject image is read line tiy line from the 
flash memory 60. Thus, each line is exposed tothe blue 
printing light After the exposire with the three-color 
printing light- is completed, the printing head 32 is 
placed in a retreat position as shown in Rg. 4, wfiich is 
shifted toward tfie developing rollers 21 from the initial 
position. 

(P044] After the printmg head 32 moves in the 
retreat position, tfie develcpirtg motor 25 starts actuat- 
ing the developing mecfianism 22 in response to a sig- 
nal from the system controller 55, to move the advance 
daw into the cutout 20a of the film pack 20. The 
advarK:e daw pushes the exposed one of the instant 
f 0ms 30 out of the film pack 20. The printing head 32 in 
the retreat position does not interfere with the advance 
daw t)emg moved. 

[0045] As the instant film 30 is pushed t>y the 
advance daw, the top edge of the instant film 30 comes 
in between the deveksping rollers 21. Thereafter, the 
devetoptng roDers 21 rotate to advance the instant fSm 
30 and, at tfie same time; break the solution pod 30a to 
spread the processing solution. The advance daw 
makes one stroke of reciprocation, and tfien stops at its 
home position. Upon the advance daw returning taits 
home position, the scanning motor 24a is ciriven to 
move the printing head 32 to its initial position. 
[0046] The instant film 30 between the developing 
rdlers 21 is ejected through the film exit 1 0 at the tcp of 
the camera body 2. In one ot a couple of minutes, the 
8ut}ject image is fixed as a positive image on the image 
receiving sheet providing a hard copy of the subject 
image displayed on the LCD panel 15 at the time of 
operating the print key If a decorative frame pattern is 
designated, the subject image as printed is surrounded 
with the decorative frame pattern. 



' '[D047] ' As descrbed so fdr.'sinoe the ins^ 
using the instant f Im 30 as a recording mecfium is incor- 
porated into the electronic still camera, a hard copy of a 
fuQ-cok)r image pkked tp tTy the electric camera is 

5 made at lew electric power without the need for heat 
energy. Such smafi capacity t>atteries that are containa- 
ble in the camera body 2 are enough as a power source 
for the instant printer. Consequentiy, a hard copy of a 
subject image may be made easily as soon as the 

10 image is picked up through the electronk; stiD camera. It 
IS also possible to input image data of an image through 
the ext^nal terminals to the electronic still caniera, and 
make a hard copy of that image through the instant 
printer. Therefore, the electronk; still camera of the 

75 present invention is usable as a portable printer. 
' ' -^ IQ048j^ ' ^^The electrbnfc stiU camera according to the 
present invention has tfiree usages: an electronic still 
camera for photographing a subject, an image display. 
devx:e for observing the photographed imaga and a 

20 printer for making a hard copy based on image data 
from an internal memory or an external memory. In 
order to make good use of the respective functions of 
this type of electronk; still camera without confusfona it 
is necessary to put operation procedures in systmati- 

25 cal order, as well as to design the camera so as to pre- 
vent wrong operations. The following -embocSment' 
relates to an electronic stiO camera provided with an : 
imaging function, a (fisplaying function, and a printing^ 
function, whk;h is easy to operate and works precisely. 

30 [0049] Fig. a shows a front view of an electronic still 
camera according to a second mbodiment of the% 
invention. A power switch 70 is located at an upper por-' 
tion of a camera body 2. When the power switch 70 is ^ 
tomed on, various operation keys are made effective, - 

35 and the electronic stifi canrtera automatically proceeds 
to an imaging nvxie for picking up Kitijed imagea A ^ 
camera lens 3 and a flash wirxiow 4 are located at 
tppeir front portiona A grip portfon 5 is pravkied with a > 
t>attery diamber IkJ 74on its skie area, which is opened 

40 for exchanging a power source k>atteriea For example, 
the power source t}atteries are four pieces of AA size 
batteries connected in series. 
[005(Q A shutter release button 75 is tocated at a 
front area of the grqp portion 5. Upon the shutter release 

45 button 75 being pressed, a stiB image frame of the sub- 
ject formed through the camera lens 3 is recorded. As 

. . the cantera lens 4 is used a pan-focus lens whose depth 
of feld ranges, for exarrple, from 1.2 m to inTmity There- 
fore focusing is not fundamentelly necessary. Fa ena- 

50 bling a dose-up photography at a sti>ject distance of 
less than 1 m, a dose-up setting knob 76 provkJed. It 
is poss&le to provide a weQ-known automatic focusing 
devk;e using the optical triangulation or a method of 
detecting peaks of spatial frequency, so that the camera 

55 lens 3 is automatically focused in response to a half 
depressfon of the shutter release button 75 within a 
standard object dstanca 

[0051 ] In the same way as the first embodiment, the 
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electronic still 'camera' uses* mcvto-sheet type instant 
fnms for producing hard copies of the recorded image 
frames. A slit-Gke flm exit 10 is formed through a top 
face of the camera body 2. The fOm exit 10 is usually 
covered with a door 71 in a fight-tight fashioa A pair of 
developing roDers are provided ir^e the fOm exit 10. 
When a printing op&ation is made, an exposed instant 
film is advanced through the developing rollers, and pro- 
trudes out through the f Om exit 1 0. Then the instant f Om 
is ejected from the camera body 2 whDe pushing out the 
door 71. Simultaneously, processing solution is devel- 
oped to form a positive image on the instant fOm in a 
minute or so. 

[0052] To load afilm pacK apackloadnng door 77 is 
provided on a front face of the camera body 2. In its 
closed position, the pack loading door 77 is stepped for- 
ward from the front wall of the camera body 2. The front 
surtece of the pack loading door 77 is even with the front 
surface of the grip portion 5, the front end of the camera 
lens 3 and the front surface df the flash window 4, so 
that the camera body 2 is laid stataly with its front skie 
down. 

\fXS3] AsshowninFig. 9.therea^8ideofthecan^^ 
erabody2isp^ovidedwithanLCDpanel 1 5 tfiat consti- 
tutes an electronic viewf inder for displaying a fuD-color 
sut)ject image picked up though the camera lens 3 in a 
real time fashk>n. The LCD panel 15 is constituted of a 
white light fluorescent lanr^ liquid crystal segments and 
nvcro color filters, each micro odkx filter being com- 
bined with one segment and arranged in correspond- 
ence with one pixel. Along a top edge of the LCD panel 
15, there is an kxxicfisplay panel 72 for cfisplaying icons 
thereon, as wiD be descrbed later. Above the icon dis- 
play panel 72, another LCD panel is provided as a data 
display panel 73. On ttie data display panel, a serial 
nunnber of the recorded image frame, the nunk>er of 
remaining instant fSms, arxJ selected photographk; con- 
(fitk>ns are cfisplayed. 

[0054] Ononesideof the LCD panel 15, tfiere are 
a cancel key 78a, an execution key 78b. cusor keys 78c 
and 78d for left and right, wtiich are arranged in a cross. 
Abwe these keys, there are an imagirig mode key 79a 
anda(§splay modekey 79bi AprintmodekeySOanda 
template key 81 are tocated in a lower portkin of the 
camera body 2. Designated by 82 and 83 are a flash 
mode avitchirig key and a data oonpression rats selec- 
tkHi k^,. respectively The operations of these keys wOl 
be descrS>ed later. A bracket 85 for holding an external 
memory 84 is mounted inside the camera kxxly 2. such 
that the bracket 85 may be drawn out from the txittom of 
the camera body 2. F=6r example, a merTK>ry card called 
SMART MEDIA (a trade name), that Is prwided by the 
present appGcant, is usable as the external memory 84. 
[0055] Rg. 10 shews a layout of respective menv- 
bers inside the camera body 2 as viewed from the front 
An imaging unit 1 8 iTK^Iuding a CCD image sensor is dis- 
posed behind the camera lens 3, and the developing 
rollers 21, a developing mechanism 22 for driving the 



*'devek)ping roOers21,actrct:fltb6ard27of arflashdevice ^ 
and a head moving mecfutnism 24 are arranged around 
a chamber for loading a f Om pack 20 therein. Akso, a 
developing motor 25 for activating the devetoping mech- 

5 anism 22 and a power source battery 26 are mounted. 
[0056] Rg. 11 illustrates an instant printer sectkxi 
constituted of the head moving mechanism 24 and a 
printing head 32. The printing head 32 has the same 
construction as shown in Rg. 5, consisting of a white 

10 Vtgltn fluorescent lamp, an array of liquid crystal seg- 
ments and a cokx- filter havir^ a red pass fitter portion, 
a green pass filter portion and a blue pass filter portion. 
The printing head 32 extends in a direction M perpen- 
dlcidar to the Euivancing direction of the instant f ibn 30, 

IS hereinafter refened to as a main scan directkxi M. 
When the head'moving rnechartism 24*is drivien by a 
scanning motor 24a, the printing head 32 is moved in a 
sti> scan direction S paraOel to the f Om advancing direc- 
tkxi. InthesamewayasthefostefTtxxfiment theprint- 

so ing head 32 makes one and half rec^)rocatk>n in the sub 
scan direction S for each printing of one frame, to make 
a print in the three cokx* frame sequential f^hkm. 
[C057] Rg. 12 iOustrates the drcuitry of tfie elec- 
tronic still camera shown in Rg. 8. Because the con- 

25 structk>n is fundamentally equal to that shown in Rg. 6, 
Ite elements are designated the same refer&x» 
nuiTt)era, and the description of those elements is omit- 
ted. The fbflowing description relates only to those fea- 
tures essential to the present embodiment. 

30 [0058] A system controOer 55 controls an image 
data processor drcuit 50 and all the other electric oper- 
ations of the electrons still camera. The system control- 
ler 55 monitors signals from a key board 57 and a group 
of external terrrnnals 58 through an 1/0 port 56, and 

36 operates for the signal processing in accordance with 
the input si^ials. The key board 57 monitora operations 
of the shutter r^ease button 75, the cancel key 78a, the 
execution k^ 78b, the cursor ISc, 78d, the imag- 
ing wo6e key 73a. the dsplay mode key 79b, tfie print 

40 mode key 80. the tenplate key 81 and the flash mode 
switching key 82 and the data compressbn rate selec- 
tkxi key 83, and inputs respective operation signals to 
the system controller 55. The external temunals 58 are 
used for writing data in an external memory 84, or read- 

45 ing data from the external memory 84, as well as for 
data communication with external apparatuses. 
[0O59] EEBROM 66.prevk>usly.stores various kinds 
of adjustment data, whkii are referred to by the system 
controller 55 when the electronk; stall camera is oper- 

50 ated according to a predetermined sequence. The EEP- 
ROM 66 further stores compensation data and control 
data for use in image ecfiting. A motor driver 65 drives 
ttie developing motor 25 and the scanning motor 24a 
under the control of the system controller 55. 

55 [0060] A wortc memory 69 has a capacity to store 
image data of a single still image frame. In an imaging 
mode, the work memory 69 is used for terrporarOy stor- 
ing image data before the image data is written in a 
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flash mmory 60: tn a cfeplay rtxxle " ^ 

image data of a selected image frame is read out from 
the flash memory 60 and is temporarily stored in the 
work memory 69. so the selected image is (fisplayed on 
the LCD panel 15 on the basis of the Image data read 5 
out from the work memory 69. Also on a template com- 
posing process or on a odor balance or density control 
process, wtvch will be described later, the work memory 
69 stores original image data read out from the flash 
memory 60. 70 
[0061] Now. the operation sequence of the elec- 
tronic still camera having the alX3v&<iescribed construc- 
tion wiD be described. When an ON signal from the 
power switch 70 is fed to the system controller 55 
tfvough the keytx>ard 57 and the MO port 56, the system is 
controOer 55 autornatically starts'^up'the electronic'still 
camera with the imaging mode, in accordance with the 
flow chart shown in Rg. 13. In this state, an imaging and 
recording device is in a starxlby positron, which is con- 
stituted of a CCD image sensor 45. a CCD driver 46, an 20 
anplifier 47. an A/D converter 48, the image data proc- 
essor circuit 50 and the system controller 55. Unless the 
display mode key 79b or the print mode key 80 is oper- 
ated, the electronic still camera is maintained in the 
imaging mode where the CCD image sensor 45 picks 2S 
UP subject images through the camera lens 3. 
[0062] The image pick-up signal from the CCD 
image sensor 45 is converted into digital image data 
through the arrplffier 47 and the A/D converter 48. The 
image data processor drcuit 50 operates for the signal 30 
processing of the image data for white balance acfjust- 
ment, gamma correctx>n and tfie lika The image data 
thus processed is converted into a signal corresponding 
to the mSC method, and is fed to the LCD driver 54 
through a D/A converter 51 and an amplifier 52. As a ss 
result a subject image is displayed on the LCD panel 1 5 
in a real time fashion. 

[0083] In the imaging mode, the flash mode switch- 
ing key 82. the data compression rate selection key 83 
and the template key 81 are made effectiva The flash 40 
mode switching key 82 is provided for turning the flash 
devKe on or off. for setting up a special flashing for 
avoiding red-eye phenomena, or arKilher flash condi- 
tion. The data conrpresskm rate selection key 83 is pro- 
vkted for selecting a data oorrpresskxi rate on 45 
reoorcfirig image data of one frame in the flash memory 
60. The photograpNaooncfitions selected by operating 
these keys 82 and 83 are displayed on the data display 
panel 73. 

[0064] Rg. 1 4 shews an exarrple of display pattern so 
on the data display panel 73. The data display panel 73 
is provkied with a flash mode cfisplay segment 73a. a 
data corrpression rate dteplay segment 73b. a segment 
73c tor (fisplaying the number of remaining films, a seg- 
ment 73d for displaying the serial number of the ^ 
recorded image frame, a segment 73e for displaying the 
printing progress, and other segnftents for indicating bat- 
tery conditions, for indicating that the cfose-up photog- 



*'rairfy is selected, and so fbilhr' "* ' ' " ' . 
[9065] After setting up photographic conditions, 
ufxm each operation of the shutter release button 75, 
the image data processor drcurt 50 takes in an image 
pKk-up signal of one frame that is obtained at that 
moment from the CCD image sensor 45 through the 
amplffier 47 and the A/D converter 48. The image data 
of one frame processed in the image data processor cir- 
cuit 50 is temporarily written in the work memory 69 and 
then transferred to the flash memory 60, to t>e written 
theren. Before the image data of one frame is com- 
pletely written in the flash memory 60, a stiD image is 
displayed on the LCD panel 15 on the basis of the 
image data written in the work memory 69. Each time 
the image data of one frame is written in the flash mem- 
ory 60, the number cfispl^ed on the frarhirruanber dis^ 
play segment 73d increments 
[0066] When using a template with tfie photogra- 
phy, the terrplate key 81 is pressed. Then tfie finder 
image on the LCD panel 15 disappears, and five kinds 
of templates are displayed instead, as shown in Ftg. 15, 
which are previously stwed in a terrplate menxKy 68.^ 
The user selects one from among these templates by' 
mcMng a framing Bne through the cursor keys 78c and 
78d. The template framed by tfie framing Dneattfietime. 
when the execution k^ 78b is pressed, i.a an oval tem- 
plate in the shown exairple. is deckted to be used for 
the photography. 

[0067] After the template is selected, the selected 
template is displayed with the finder image on the LCD 
panel 15, as shewn in Fig. 16. At ttiat time, the template 
is displayed as a gray semi-transparent frame with a 
see-through center portion, so that the finder image can 
be observed. This is for the sake of framing the sulsject 
with regard to tfte shape of the template as well as the ' 
printing range of the sid>ject imaga It is to be noted that ' 
letters and symkxils displayed on a fower portion of tfie 
LCD panel 15 in Rg. 16 are utilized in tfie c^ay mode, 
and are not displayed in the imaging moda 
[P068] When the shutter release button 75 is 
pressed wfiile the torplate is displayed with tfie finder 
imaga image data of the subject image and image data 
of the template is written in combination in the flash . 
memory 60. That is, among the sutaject image data, 
image data pieces of those areas which are covered 
with the peripheral portfon of the template are replaced 
with the. template image data. Accordingly, the- image-^- 
frame always includes the template when displayed or 
printed. 

[0069] If the display mode key 79b s operated in 
the imaging mode, the CCD driver 46 is disconnected 
from the power sourca and the CCD image sensor 45 
is turned off. The system controller 55. the image data 
processor circuit 50, the D/A converter 51 . the amplifier 
52, the LCD driver 54 and the LCD panel 15, which con- 
^itutirig a display devica are kept l)eing su^ied. Also, 
the work menmy 69 is set in a state for reading out the 
image data from tfie flash memory 60 to display 
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-'recorded image frames on the LCD panel 15^ ' 
the r^ image data. 

[0070] Rg. 17 shows the processing sequerKe In 
the display nmle. When the dsplay nrxxie is selected, 
the electronic stiO camera is first set to a single-lrame s 
cfisplay mvxle, wherein the LCD panel 15 cfisplays an 
indida "PLAY* 90a. a cursor 90b, a scroll bar 90c and a 
frame ID number 90d, as shown in Rg. 18. The cursor 
90b Is for pointing one of the icons 72a, 72b, 72c. 72d 
and 72e displayed on the Icon display panel 72. In the io 
shewn example, the cursa 90b points the ton 72a, 
indicating that the single-frame display mode of the dis- 
play mode s set at present The icons 72b to 72e repre- 
sent a multi-frame dteplay mode, an edit mode, a delete 
mode and a protect mode respectively For instance is 

'when the multi-frame display mode is selected, the cur- ^ 

SOT 90b 6 shifted to a position shown by dashed Gnes, 
pointing the icon 72b. Raming Ones shown by dashed 
lines in Rg. 18 iDustrate a display fonmat of the Image 
frames In the muHi4rame d^lay mode. Also a letter 20 
Indicia Is displayed on the lower portion of the LCD 
panel 15, as shown In Rg. 1 a 
[0071] In the single-frame display mode, anottier 
image frame is displayed on the LCD panel 15 upon 
each operation of the cursor key 78c or 78d, In accord- ss 
ance wHh the image data read out from the flash m^n- 
ory 60. By {^-essing- the cursor key 78c or 78d 
continuously, the scrofl bar 90c moves on the screen of 
the LCD panel 15. Atthe stop of pressing the cwsor key 
78c or 78d, the scroll bar 90c stops moving, arvl an 30 
Image frame of a frame nunri>er corresponding to tfie 
stop positkm of the scroll bar 90c is dispbyed. 
[0072] The template key 81 is usable in the single- 
frame display mode. Upon the template key 81 being 
pressed, image data of the image frame displayed on 3S 
the LCD panel 15 at the present Is transferred to the 
work memory 69, and the LCD panel 15 displays the 
five kinds of templates as shown in Rg. 15. An appropri- 
ate one of these terrplates is selected by operating the 
cursor keys 78c and 78d in the same way as described 40 
atxjve. When the execution key 78b is operated to 
decide the selection, image data of the selected tenv 
plate is composed wrth the frame inage data In tf^ work 
n^mory 69. and the composite image is displayed on 
the LCD panel 15. Sonce the peripheral portion of the 4S 
template image is dsplayed as a semi-transpar«it gray 
frame In the same my as above, the use can observe ,..,,. . . 
the template in relation to the subject Imaga 
[0073] With the composite Image of the subject 
image and the tenplate, an indicia "OK?" and an so 
Instruction for the next procedure are displayed. If the 
selected template is determined to be unsuitable In view 
of the composite image, the cancel key 78a is pressed. 
Then the saeen returns to the stage shown in Fig. 15, 
allowing the selection of another tenrplata If the execu- 55 
tion key 78b Is operated in the stage where the compos- 
ite image ts displayed, the image data of the template is 
transferred to the flash memory 60 and Is stored in a 



' predetenrraned address'along wHh'the original iniage 
data of the subject imaga When reading the Image data 
of the corresponding frame again, the template image 
data assigned thereto is read out together to display the 
composite image. In this way, it is poss3)le to compose 
an appropriate template with an image frame in the cfis- 
play mode, even though the image frame has been 
recorded without the templata Moreov^. as the alginal 
image data of the subject image Is entirely presented. It 
is possible to reuse the original image data. 
[0074] When the cfispl^ mode key 79b ^ operated 
in the single-frame display nKXie, the mode Is shifted to 
the multi-frame display mode, and the cursor 90b is 
shifted to the position pointing the kx>n 72b tfiat repre- 
sents the multi-frame display nKxJe. Then the system 
oohtroller 55 reads out image'data of nine frames from 
the flash memory 60. The image data of nine frames is 
processed such that reduced images of the nine frames 
may be displayed on the LCD panel 15ina3x3matrix. 
as implied t>y the dashed lines in Rg. 18. The processed 
Image data is written in the work memory 69, so the 
nine image frannes are displayed on the LCD panel 15. 
[0075] In the mutti^frame display mode, a framing 
line moves from one displayed frame after other on the 
LCD panel 15 upon each operatkxi on the cursor key 
78c or 78d. When the execution key 795 is operated 
wfifle an appropriate one of the displayed frames is sur- 
rounded t>y the framing line, the one frame is selected. 
Then the nrnxie Is shifted to the single-frame cOsplayed 
moda and the image of the selected frame alone is dis- 
played on the LCD panel 1 5. If the cursor key 78d for the 
right is operated in a position where the right txittom 
frame is surrounded by tfie framing Bne, the foOowing 
nine image frames are newly displayed in the 3 x 3 
matrix If the cursor key 78c for the left is operated in a 
positkxi where tfie left top frame is surrounded by the 
framing lina the preceding nine Image frames are dis- 
played in tfie 3 x 3 matrix. 

[P076] As suk)skfiary modes under the display 
mode, there are the delete moda the protect mode and 
the edit mode in parallel to the single-frame display 
nvxie and the nrutti-frame display moda By pressing 
the display mode key 79bi the mode is sequentially 
shifted from one other among tfiese subsidiary modes. 
Along with this mode shifting, the cursor 90b on the LCD 
panel 15 points the corresponding one of the icons 72a 
to 72e on the icon disptey panel 72. 
[0077] In the edit mode, it is possible to control color 
t>alance and density of one image frame displayed on 
the LCD panel 15. The cursor 90b moves to a position 
pointing the icon 72c, and an edit menu Is delayed on 
the LCD panel 15, over the subject imaga Thereafter, 
odw balance and density of the subject image are con- 
trolled by operating the cursor keys 78c and 7B6, and 
the execution k^ 78b or the cancel k^ 78a in accord- 
ance with the edit menu. 

[0078] The image data to edit is writt^ in the work 
memory 69. so the image data is controlled on the mrk 
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meoKsry 69 in' response to' the oonM 
The controOing operatic^ is perftirmed while checking 
the contTolIed conditions on the image d'eplayed on the 
LCD panel 15. When the execution key 78b is operated 
at the conduston of controDing, data of correction and 5 
control effected on the image data on the work menxuy 
69 is transfen^ to the flash memory 60, and is stored 
as correctkm data for the conresponding frame in a pre- 
determined address. Thereafter when the Image data of 
the corresponcfing frame is read out the correction data 10 
is concurrently read out. so that a oontroOed image is 
displayed on the LCD panel 15. 
[0079] tn the delete mode, it is possS)le to delete 
image data of one frame displayed in the single-frame 
display mode from the flash memory 60. When the exe- is 
cution key 78b is op^ed while the cursor 90b points 
the kx>n 72d. a d^etion menu is displayed on the IjCD 
panel 1 5 over the subject imaga Thereafter, image data 
of a selected image may be dieted in accordance with 
the deletion menu. The deletion menu contains a pro- 20 
gram lor simultaneous deletion of image data of a plu- 
rality of frames from the flash menfxxy 60. 
[OOBQ]^ Furthermore, there is a deletion menu for 
deleting image data atone from the external memory 84. 
and not deleting formatting data, as well as a menu for 2s 
formatting the external memory 84 to be usable to the 
electronic still camera. If the external memory 84 
already stores some image data when it is subjected to 
the formatting, the image data is deleted and formatting 
data is newly written. 30 
[0081] By shifting the cursor 90b to the positton 
pointing the icon 72e and ttien operating the executton 
key 78bt a protection menu is displayed on the LCD 
panel 15 over the subject image. When a protection 
process 6 carried out on a selected frame, it comes to ss 
be impossible to rewrite or delete image data of that 
frama Th^e is a merui for effecting the protectkxi proc- 
ess on a plurality of frames or on all frarnes at the same 
tima The protection menu also includes a menu for can- 
celling the protection of one or more of the protected 40 
frames. 

[P082] When the print nrxxJe key 80 is operated in 
the imaging mode or in the cfisplay nrKxte except the 
delete mode and the protect nrxxfe. the electronic stOI 
camera is immecfiately switched to the print mode. In 46 
the print nrxxfe, as shown in Rg. 19. the LCD panel 15 
^^cGsplays.a still-image on the basis of nmage data stored 
in the work memory 69 at the time of switching to the 
print moda 

[0083] For instance when it is switched from the so 
imaging mode to the print motie, the work memory 69 
stores one frame of image data picked up and recorded 
last in the flash memory 60, so the image of the last 
recorded frame is displayed on the LCD panel 15. When 
it is switched from the ecfit mode to the print mode, an ss 
image is displayed t>ased on image data that has been 
transferred to the work memory 69 for the edition proc- 
ess. If the image data is rewritten t>y compx>sing the 



tenrplate in the display modec the' scibjectlmage' con)r 
posed with the template is displayed. It is to be noted 
that if the print mode key 80 is operated in the mufti- 
frame display moda a multi-frame is displayed since the 
work memory 69 stores image data for displaying the 
multi-frame at tfiat tima 

[0084] Together with the image to print the LCD 
panel 15cSsplays a print menu as literal indicia, so that 
it is possOsle to set the number of prints to make by oper- 
ating the cursor keys 78c and 78d and the execution key 
78b, The maximum numt>er of available prints \s limited 
up to the remaining number of instant f ilnrs that is dis- 
played on the segment 73c of the data display panel 73.^ 
After assigning tfte number of prints, the execution key 
78b is operated to let the printing head 32 make print- 
ing. During the printing, thdilCD paiiel 15 is turned off 
to reduce the power consumption. 
[0O8S] At the start of printing process, the system 
controller 55 invalidates any input through the operation 
keys. Even if the power switch 70 is turned off, power 
supply is maintained to the line memory 64. ttie head 
driver 63. the printing head 32, the motor driver 65. the - 
devetoping motor 35, the scanning rrator 24a and the/ 
wori( menxHy 69, which constitute a printing devica 
However, when the cancel key 78a is operated during 
the printing after a plurality of prints are designated to^ 
make, the printing process is terminated with the instant 
f3m that is subjected to the printing at the time of oper- 
ating the cancel key 78a. 

[0086] The system controller 55 accesses the work 
menrKHy 69, to sequentially read out red-color image, 
data of a first line representative of densities of red pbc- 
els of the first lina and is transferred to the line memory 
64. Thus, the line memory 64 comes to store the red- 
odor image data of the first line. The system controller 
55 confirms that the red pass filter portion of the color f 9 - 
ter is inserted into the printing Tight path, and that all 
LCD segments of the LCD array of the printing head 32 
are their light-shielding stata Then the system control- 
ler 55 turns on the fluorescent larrp of the printing head 
32. 

[P087] The printing head 32 is in an initial position 
confronte d with the bottom edge of the instant film 30, 
as show phantom enes DTI Rg. 11. The initial position 
is a position to start recording the first lina The system 
controller 55 confirms that the printing head 32 is in the ^^ 
initial position.t>y.use.of. a photo sensa (not shown). 
Then tiie image data of the first line is sent from the line 
memory 64 sequentially to the LCD array, so the 
respective transmrttance densities of the LCD segments 
are set at values corresponding to the image data. The 
red printing light from the red pass filter portion of the 
color f Qter 36 travels through the LCD segments, so the 
instant film 30 is exposed to the red printir^ light of dif- 
ferent anrKHjnts determined by the transmrttance densi- 
ties of the respective LCD segments, tn a 
pfedetermined tima the LCD segments are reset to tfte 
light-shieMing stata 
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[0088] Atihd 'oohdusion'Gf exposure 'tb'lhe red 
printing light for the first line, the scanning motor 24a. 
which is a stepping motor, rotates through a predeter- 
nrtined an^e, shifting the printing head 32 to a position 
of a succeeding Gna Thereafter, red-color in^e data 
representative of densities of red pixels of the second 
line is transferred from the work memory 69 to the line 
memory 64. The second Gne is exposed to the red print- 
ing light in a similar manner to the first lina The printing 
head 32 is shifted toward the developing rollers 21 in a 
stepwise manner, while each Gne is exposed to the red 
printing Gght When a f inal Gne has l)een exposed to the 
red printing Gght, printing of red pixels of one frame is 
corrpleted. 

[0089] Then the system controGer 55 sends the 
head driver 63 a fitter cfiange signal.'tcrinsert the green " 
pass titer portion in the printing light path in place of the 
red pass filter portbn. The system controller 55 
accesses the worit memory 69, serially reads out green- 
color image data representativB of green pixels of the 
final line from among the image data, and transfers the 
greervcolor image data to the Gne memory 64. 
[0090] Thereafter, the instant film 30 is exposed to 
the green printing light in the same way as at)ove, but in 
the direction from the final line to the first lina After the 
completion of printing the green pixels of one frame, the 
tHue pass filter portion is inserted in the printing Gght 
patfu While bbje^nlor image data representative of t»lue 
pixels of the sut)ject inrtage is read Gne by Gne from the 
flash menxxy 60, each Gne is exposed to tfie blue print- 
ing light After tfte exposure with the thre&color printing 
light is completed, the printing head 32 is placed in a 
retreat position which is shifted toward the developing 
rollers 21 from the Initial position as shown by solid line 
in Fig. 11. 

[0091] After the prirrting head 32 rrmes in the 
retreat position, the developing motor 25 starts actuat- 
ing the deveioptng mecf^nism 22 in response to a sig- 
nal from tfte system controller 55. to nme the advance 
daw into the cutout 20a of the film pack 20. TTte 
advance daw pushes the exposed one of the instant 
films 30 out of the f im p^ 20. Wfvle the printing head 
32 makes the exposure; the printing process is cfis- 
played on the segment 73e of the data display panel 73. 
[f0O92] As the instant f Om 30 is pushed by the 
advance daw, the top edge of the instant film 30 comes 
in between the devetoping .rollefs,,21, Jhereafter, the 
developing roGers 21 rotate to advance the instant f Dm 
30 and. at the same time, break the solution pod 30a to 
spread the processing solution. The advance daw 
makes one stroke of redprocatioa arxi then stops at its 
home positk>n. Upon the advance daw returning to its 
home position, the scanning motor 24a is driven to 
move the printing head 32 to its initial position. The 
instant f Dm 30 is ejeded through the film exit 10 out of 
tfie camera body 2 while pushing open tfie door 11. In 
one or a couple of minutes, the subject image is fixed as 
a positiva image on tfie image receiving sheet provid- 



' ing a hard copy of tfm inage seledoi to be printed. 
[0O93] When the printing process is finished, the 
LCD panel 15 is driven again to display the image frame 
selected to t>e printed. To print arx>tfier image frame in 

5 suocesston, the image frame to print is selected by 
operating the cursor k^ 78c and 78d and the execu- 
tion 78b^ and is printed in the same procecftjres as 
abova To switch over from the print mode to other 
mode, the cancel key 78a is operated at the stage 

10 where one image frame is displayed. If the number of 
prints is already set, the print number setting is can- 
celed by the cancel key 78a and. thereafter, the cancel 
key 78a is operated a^in. Then, the electronic still 
camera is reset to the prevbus mode that is selected 

IS t)efore the F>rint nKXle is selected. In this et^e. the 
operation on either the imaging mode k^ 79a" or the' 
display mode key 79b is accepted as a vaTd selectkxi 
signal. 

[0094] As described so far. accorcfing to the elec- 

20 tronic stfll camera of the present embodiment the imag- 
ing function, the display functk)n and the printing 
function are arranged in parallel to each other in view of 
the operatkHi sequence; whereas sut>sidiary modes; 
such as the edit mode, the del^e mode; the protect. 

2s mode, and tfie mufti-frame display mode are arranged 
under the display nrada If the print key 80 is operated in 
the display mode, the mode is quickly shifted to the print 
mode except when an operation on the execution key 
78b is required. After being shifted to the print mode, an 

30 image displayed at present on the LCD panel 1 5 is auto- 
matically selected to be printed. Therefora it is possible 
to print an image as soon as the image is recorded or 
edited. Thus, tfie eledromc still camera of the present 
embodiment is superia in wortatHlity. 

36 [0095] Since aG the input through the operatkxi 
keys are invalidated after the execution of the printing 
process tiQ the condusm thereof, the printing process 
is performed stably while eliminating the danger of 
ndse Gvertapping and redudng the load on tfie power 

40 source. Because the widely used instant film pack is 
used as tfie photosensitive recording medium, it is easy 
to fiandle the instant films. 

[0O96] Moreover, the electrons ^1 camera is auto- 
matically set in the imaging mode wfien the power 

45 switch 70 is turned on. Also when the shutter release 
txjtton 75 is pressed fialfway in tfie cfisplay moda if tfie 
operation on the execution k^ 78b is not required, the., 
mode is quiddy shifted to the imaging moda After an 
image frame is recorded by pressing tfie shutter rdease 

50 button 75 further to the full, it returns to the display 
moda In this way. it is easy to switch the electronic still 
camera to the imaging moda the user can avoid losing 
the sfiutter cfiance. 

[0097] For the sake of power-saving, it is preferat)le 
56 to add an auto cutoff functk)n for cutting off the power 
source when the electronic still camera is left for a while, 
ag., five minutes, witfxxit any operation. In tfiat case, 
when any one of the operation keys is operated in the 
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auto cutoff concfition, the electroric stiU camera re^^ 
to the active condition, prefml)ly to the previous mode 
immediately before the auto cutoff. 
[0098] To embody the present inventioa the con- 
struction off the printing head is not Gmited to the atxTve 
desabed emtxxfiments. For example, an array of nvcro 
light emitting diodes (LED) are usable as a light source 
off the printing head. By providing ttiree kinds of micro 
LED for emitting red, green and blue light beams 
respectively, a color fitter not needed for the printing 
head. By allocaling one micro LED to one LCD segment 
of the LCD array, it is poss2)le to control the intensity of 
printing light through the LCD segment in accordance 
with the image data. 

[0099] It is also possUe to use such a Gght source 
whose'-light contains the three colors and which can 
control the amounts of the respective light beams, e.g. a 
fluorescent light source array having miao fluorescent 
light emitting elentents arranged in a line, wherein each 
micro fluorescent light emitting element corresponds to 
one pixel and emits light on the light emission principle 
off the fluorescent light dsplay tut>e. Then, it is possSsle 
to omit the LCD array, k>ecause the light amount may t>e 
controDed for each pixel by the fluorescent Gght source 
array itself. 

[0100] Although the instant printer section of the 
abwe ennbodiment^ is designed to print a full-color 
image in tfte three color frame sequential fashion, it is 
possible to record a fuU^color image at one sub scan- 
ning operation bf sirrultaneously projecting three color 
printing 1'^ beams from the printing head. The foOow- 
ing description relates to instant printers that can print a 
full-color image at one sub scanning operation, and are 
suitable for incorporating into an electronic stiD camera. 
[0101] Fig. 20 shows an electronic still camera 110 
having an instant photo printer irKorporated therein, 
wheran a grip portion 1 1 2 is provided on the left side of 
a camera body 111 as viewed from the front The grip 
portion 1 12 contains a battery 1 13 (see Rg. 21). 
[0102] A camera lens 114 is placed at a center of 
the front of the camera body 1 1 1 . An image FMck-up sec- 
tion 115 including a CCD image sensor is disposed 
behind the camera lens 114 (see Fig. 22). Alight recep- 
tive merTi>er 116 of a not-shown automatic exposure 
control (AE) section IS provided adjacent to the camera 
lens 114. A subject brightness agnal is sent from the 
^ AE light receptive memt)er. 1 1 6 to the AE section, which., 
tfien controls the exposure automatically at each expo- 
sure In a well-known manner. A shutter button 117 is 
placed in proximity to a top surface of the grip portion 
112. The electronic still camera 110 may ateo be pro- 
vided with a flash device, an auto-fbcusing device, a 
zooming device or the Oka 

[01 03] As shown in Fig. 23, a pack toading door 1 23 
is prvotally mounted to the back side off the camera txxiy 
111 through a hinge 124. The pack k>8ding door 123 is 
normally locked in the ck>sed position. A sliding knob 
126 is operated to open the pack toading door 123 for 



'* the jxirpose of inserting or removing a fOiti pack 125 as 
shown in Fig. 22. A counter window 127 irKficates the 
nurrber of instant f 0ms exposed. 
[0104] An LCD panel 121 and a control panel 122 

s are incorporated into the pack toading door 123. The 
LCD panel 121 displays an image of a photographk: 
subject to be picked up thnx^ the camera lens 1 14 in 
a re^ time fashion, constituting an electronic viewfinder. 
The control panel 122 has various keys, including a 

10 mode changer key for switching t>etween an image pick- 
LP mode and a display nxxJe. a frame selector key, a 
print start key. a deletion button for deleting image data, 
and a switching key for inputting and outputting image 
data with external apparatusesw 

IS [0105] The film pack 125 consists of a plastic case 
129 and'a plurality of, 'erg.r10' sheets off mono-sheet 
type instance fOms 128 contained in a pile in the plastic 
case 129. The top instant fflm 128 of the pQe is urged by 
a spring 130 to position t>ehind an exposure opening 

20 1 29a Of the case 1 29, ^ is shown in Fig. 22. 

[P106] Inside the camera t>ody 111, as shown in 
Fig. 21, there is a photo printer section for recording a 
fuD-cotor image on the instant film 128 of the film pack 
125 placed t>ehind the exposure opening 129a. The 

25 photo printer section consists of a printer head unit 131 
including a multi^tor projection type printing head, and 
a fOm advancing device 132. Synchronously with the 
instant film 128 bmg advanced to the outside by the 
f3m advancing devtoe 132, the printing head is driven to 

30 record a full-cotor image on the instarrt film 128 at one 
scanning. 

[0107] The film advancing device consists of a pair 
of devetoping roDers 133 and a developing mechan'sm 
134fordrivingthedeveloping roller 133. Thedeveloping 

35 rotlers 133 and the devetoping mechanism 134 are 
driven by a developing vntitor 136 to advance the 
exposed instant film 128 out of the film pack 125, arxl 
ejects it through a film exit 135 formed as a sGt in a top 
face of the camm body 1 1 1 . 

40 [0108] The devetoping rollers 133 are biased by a 
spring in the direction to ctose to each other. Since the 
instant fOm 128 has a processing solution pod 128a 
atong its top edge, the solution pod 128a is broken by 
the pressure of the developing rollers 133 while t>eing 

45 advanced through the developing roflers 133. Thereby, 
the processing solution is spread b^een a photoser)- 
^.^.^. sitive sheet and an image receiving sheet of the instant 
fOm 128. A positive image appears on the instant fDm in 
one minute to several minutes after the spread of the 

so processing solution. 

[01 09] The developing mechanism 1 34 includes an 
advance daw and a mechanism for moving the advance 
daw, as well-known in the art. When the developing 
nrvitor 25 rotates, the advance daw is actuated to push 

55 up the kxittom edge of the exposed instant film 1 28. until 
the top edge of the infant fDm 128 comes between the 
devetoping rdlers 133. After the instant film 128 comes 
between the developing rollers 133, since the devetop- 
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"''ing fDllers 133 have started rotation thenrthe instant f Qmr - 
128 is moved upwards by the developing roDers 133. 
[0110] As shown in Rg. 24, the printer head unit 
131 is located near a top edge of the exposire opening 
1 25a of the fibn pack 25, with its longitudinal direction M s 
oriented perperdicularty to the advancing direction S of 
the instant film 128. Hereinafter, the longitudinal direc- 
tion M wfll be referred to as a main scan direction, 
whereas the direction S wfll be referred to as a sub scan 
direction. Designated by 129a is a cutout for the io 
advance daw to enter the film pack 125 when pushing 
out the exposed instant film 128. 
[0111] Rg. 25 shows a section of the printer head 
unit 131 . The printer heed unit 131 consists of the multi- 
color projection type printing head 138 and a head 75 
driver 139 which are accommodated in alight^elding 
frame 137. The prirrting head 138 has a Gght emitting 
element array 141 and a nuao lens array 142 extending 
in the main scan direction inside a case 140. The light 
emitting element array 141 consists of a row of red (R) so 
light emitting elements 143. a row of green (G) light 
emitting elements 144 and a row of tHue (B) light emit- 
ting elements 145. These rows of tfie Bght emitting ele- 
ments 143 to 145 extend in the main scan direction and 
are shifted from each other in the sub scan direction. In 2s 
this embodiment, the light emitting elements 143 to 145 
are nvcro LEDs. each diode corresponds to one color 
pixel. Lighting time duration of each LED is indivkJually 
controlled in accordance with the density of the pixel to 
record. 30 
[0112] The micro lens array 142 consists of three 
rows of micro lenses 142a. 142b and 142c which are 
arranged in correspondence with the respective light 
emitting elements 143 to 145, such that tiie Gght beam 
from each light emitting element may not interfere with 3S 
theGlher'& The micro lens arr^ 142 may be constituted 
of SELFOC lenses. In order that three color Gght beams 
from the red light emitting elements 1 43. the green light 
enrvtting elements 144, and the blue Gght emitting ele- 
ments 145 are focused in a line on the photosensitive 40 
surface of the instant film 128 afong the main scan 
direction, the micro lenses 142a and 142c for the red 
and blue Gght beams, which are placed on the sides of 
tfie micro mirror array 142, are indiried to the middle 
row of micro lenses 142b for the green light beam. 46 
[0113] Since the sdt> scanning is perfbrnted by 
advandng the Jnstant film 28.to the film exit 135. if tfie 
film advancing speed fluctuates, tfie length of the pixels 
in the sub scan direction or the exposure density can 
vary, resulting unexpected density or color variations. In so 
practice, the film advancing speed fluctuates on various 
reasons. R>r example, the fOm advancing speed fluctu- 
ates t>ecause of the consumption degree of the battery 
and mechanical factors, such as when an instant f Dm 
thrusts through light-shiekfing flaps at a film exit of a f Dm ss 
pack, when a solution pods is brokea wfiQe the 
processing solution is developed, or when the instant 
film gets over a trap section for absortxng redundant 



'processing ' solution.' To-avoid the' density variations - 
caused t>y the variation in ttte f Om advancing speed, the 
electronic stiU camera 1 1 0 is provided witti a speed serv 
sor 150 and a speed compensation calculator 151, as 
shown in Rg. 26. 

[0114] The speed sensor 150 is constituted of a 
roller which is in contact with and rotates witti the instant 
film 1 28 being advarKed, a pulse encoder connected to 
the roller, arvi a signal processing drcurt. The signal 
processing circuit detects ttie fttm advancing speed of 
the instant fDm 128 t>y measuring the intervals of the 
encoder putees with reference to a dock signal. A signal 
repres&itative of the fOm advancing speed is sent to the 
speed compensation calculator 151 tfuough a systm 
controller 152. 

[01 1 5] On the basis of the fim advandng speed sig-'" '' 
nal from the speed sensor 150, the speed condensa- 
tion calculator 151 produces compensation data for 
controGing timing of Gght emisskxi, and sends the com- 
pensation data to the head driver 139. such that 
expected densities are obtained in correspondence witti 
the image data in spite of the speed fluctuation. 
[0116] As shown for onstance in Rgs. 27(A) and 
27(B), when the advandng speed of the instant fGm 128 
changes from a value Va down to a value Vb (Vb < Via), 
a Gne printing cyde time PT for printing one Gneiseton- 
gated from a value PTa to a value PTb. The line printing, 
cyde time PT consists of a total lighting time T1 of each 
LED tfiat varies depencfing ipon the density of ttie pixel 
to record, and a total intermission time T2 when ttie 
LED does not emit light The total lighting time T1 is 
divided into a number of Gghting time divisions t1 of an 
approximately equal length (T1 a i; t1 ), and ttie Gght- 
ing time divisions t1 are equally scattered over the Gne 
printing cyde time PT, interiaced or attemated witti 
Intermissfon time divisions t2 ( T2 = £ t2 ). 
[01 1 7] Therefore, when tfie line printing cyde time 
is efongated, ttie Gghting time divisions t1 are scattered 
at correspondingly longer intervals. Spedfacally, when 
the f Gm advandng speed goes down, ttie intermissfon 
time divisions t2 take a larger value t2t^ as sfrawn in Rg. 
27(B). On the contrary when the film advandng speed 
goes tjp. the intermissfon time cGvisions 12 take a 
smaDer value t2bi as shown fo Rg. 27(A). In this way, 
the respective light emitting elements are controOed to 
emit Gght at timings modified by tfie film advandng 
speed, the lengtti and the density^ of the pixels is main^ 
tained uncfianged, and unexpected density variation is 
prevented, even though the film advancing speed fluctu- 
ates. 

[0118] Rg. 26 illustrates the drcultry of the dec- 
tronic still camera 1 10. The CCD image sensor 155 is 
located behind the camera lens 114. When the camera 
lens 1 1 4 is focused, a subject image is formed on a pho- 
toelectric plane of the CCD image sensor 155. A CCD 
driver 160 drives the CCD image sensor 155 to convert 
the optical subject image photoelectrically into an elec- 
tric image pick-ip signal. Micro color fitters of red. green 
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' and blue colors are arranged on thephotoelectnc plaDne ^ 
of the CCD Image sensor 155 In a matrix. The Image 
pkicHip signal is output color b/ color in a serai manner, 
and Is amplffied by an arrpl^er 161 at a suitat^Ie level, 
and converted by an A/D converter 162 into a digital 
form. It is to be noted that driving operation of the CCD 
driver 160 is synchronized with sarnpling timing of the 
A/D converter 162. 

[0119] The A/D converter 162 produces digital 
image data from the image pick-ip signal, and feeds the 
image data sequerrtially to an image data processor cir- 
cuit 163. The image dala processor circuit 163 operates 
for the signal processing of the sippGed image data for 
wtiite balance adjustment gamma correction arvi the 
lika Moreover the image data processor circuit 163 pro- 
duces a video signal corresponding to the NTSC^com- - 
posite signal from the processed image data. The video 
s^nal is sent through a D/A converter 1 64 arxi an ampi i- 
fier 165 to an output terminal 166 for the video signal. 
[0120] It is therefore possUe to observe the siiiject 
image picked up by the CCD image sensor 1 55 in a con- 
tinuous manner by connecting the output terminal 166 
to a home television set The video signal from the 
ampl^er 165 is also fed to an LCD driver 167. As the 
LCD driver 167 drives the LCD panel 121 that is incor- 
porated into the pack toading door 123, the LCD panel 

121 displays the subject image in a continuous manner. 
Therefore the LCD panel 121 operates as the electronic 
viewfinder. 

[0121] The system controller 152 controls the 
image data processor circurt 163 and aD the other elec- 
tric operatfons of the electronic still camera. The system 
controOer 152 monitors signals from the control par^ 

122 and a groip of external terminals 170 through an 
I/O port 168, and operates for the signal processing in 
accordance with the irput signals. 

[0122] A flash memory 171 is a DRAM which is 
accessisle at h^ speed. The flash memory 171 stores 
ttie image data frame k)y frame after the image data is 
obtained by the image data processor circuit 163, and 
has a capacity enough to store image data of fifty 
frames. A decorative data memory 172 prevfously 
stores decorative data, which is used to mocfify the 
shape and pattern of framing Enes around the subject 
image variously. 

[0123] The decorative data memory 172 may also 
store decorative data for merging cartoons, marks, Jet-^ 
ters, messages and the like into a part of the subject 
imaga In the display mode, selected data pieces are 
transferred from the flash memory 171 arvi the decora- 
tive data m^nory 172 to the image data processor dr- 
curt 163, and an image composed of the image data and 
the decorative data read from the flash memory 171 and 
the decorative data memory 172 is cSsplayed on the 
LCD panel 121. 

[0124] The head driver 139 drives the Bglit emitting 
elanent array 141 of the printing head 138 urvJer the 
control of the system controller 152. The image data is 



' -sent from line memories 174 of the three colors to the' 
printing head 1 38, and is used for corrtroDing the lighting 
times of the respective LEDs 143 to 145 of ttie light 
entitting element array 141. EEPROM 175 previously 
5 stores various kincte of adjustment data, which are^ 
referred to by the system controDer 152 when ttie elec- 
fronic still camera is operated acxx>rding to a predeter- 
mined sequerx^a 

[01 25] The atOustment data is fine-adjusted to each 

10 individual camera in an inspection process after the fin- 
ish of assembly of the elecfronic still camera The 
acQustment data includes data related respective com- 
pensation data for the tfiree ootors adapted to printing.^ 
A motor driver 176 drives the developing motor 136 

IS under the omtrol of the system controller 152. 

- --^[0126]' • The cperation of the electronic stiD camera- 
having the dbCNe-iiesafbed construction wiQ be^^ 
descrfoed with reference to Rg. 28. When a power- 
switch, which is provided on ttie control panel 122, is 

20 turned on, the s^em controller 152 determines ttte v 
presently selected mode by a set position of ttie mode 
changer key in ttie control panel 122, and proceeds to- 
eittier one of ttie Image pick-ip mode and ttie (fisplay 
moda In ttie image pick-up moda the CCD image sen- 

2S SOT 155 picks up the sut)ject image in a continuous man- ^ 
ner, so the subject image is displayed as a movingV 
image on ttie LCD panel 121 serving as the electronic 
viewftnder. 

[0127] When the shutter release button 6 is 

30 pressed, the image data of the subject image displayed - 
at tftat moment on the LCD panel 121 is written as a still;;:' 
image frame to the flash menrxMy 171. By repeating ttie 
shutter release operation in the image pick-up nrxxJe, it: 
is possfole to write image data of at most fifty stiD image 

3s framestottieflash memory 171. The maximum number 
of frames the flash memory 171 can store varies ^ 
depending upon ttie capacity of the flash memory 1 71 . 
[0128] After ttie image data of ttia maximum 
nunnber of frames is written in ttie flash memory 171, it . 

40 is possible to delete image data of unnecessary frames 
irom ttie flash memory 171 and write newly obtained 
image data to ttie flash memory 171. These operations - 
are ^fected by keying the control panel 122. It is also^ 
possble to store newly obtained image data in an exter- 

45 nal memory mecfium or transfer the image data from the 
flash memory 171 to ttie external memory mecfium tyy 

, .connecting ttie external memory medium to an output 

terminal of the external terminals 170. 

[01 29] In the display moda a desired frame is des- 

50 ignated by keying through the control panel 122. The 
image data of the designated frame is sent from the 
flash memory 171 to the image data processor circuit 
163, converted by ttie D/A converter 164, amplified by 
ttie amplifier 165 and supplied to ttie LCD driver 167, 

55 which causes ttie LCD panel 121 to display an image of 
ttie designated frama If a decorative frame pattern is 
desigiated by keying ttirough the control panel 122, ttie 
decorative frame pattern data is transferred from ttie 
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' decorative data memory 1 72*tolhe image data proces-^ 
sor circuit 163 in addition to the Image data read tians- 
ferred from the flash memory 171. Then, the LCD panel 
121 cfisplays a composed image of the subject image 
with the decorative frame image. 
[0130] When the print key is operated after select- 
ing the subject image and, if necessary, a decorative 
frame pattem, the system controller 152 accesses the 
flash memory 171, to sequentially read out image data 
pieces representative of three odor dertsities of a first 
line from among the image data of the subject image 
presently displayed on the LCD panel 121, and are 
transferred to the line memories 1 74. 
[0131] Also the developing motor 136 is driven to 
rotate by the motor driver 176. Ulpon rotation of the 
developing motor 136, the advance daw pushes out the 
exposed instant films 128 and, at the same time, the 
developing rdlers 133 are caused to rotata As the 
instant film 128 is pushed by the advance daw. the top 
edge of the instarrt film 1 28 comes in between the devel- 
oping rdlers 133. Thereafter, the developing rollers 133 
rotate to advance the instant film 128 and, at the same 
time, break the sdution pod 30a to spread the process- 
ing sdution. The advance daw makes one stroke of 
redprocatkxi, and then stops at its home position. 
[0132] The Hght emitting element array 141 is driven 
synchronously with the film advandng. The speed sen- 
sor 150 detects the advancing speed of the instant fOm 
128. The speed compensation cak:ulator 151 produces 
data for contrdling lighting timing of the LEDs 143 to 
145 depending upon the advarxang speed, and sends 
the data to the head driver 139. The head driver 139 
drives the LEDs 143 to 145 at corrected lighting timing. 
Three color pixels of the fdkiwing lines are recorded on^ 
the instant film 128 in the same way as the first line in 
synchronism with the film advandng through the devel- 
oping roflers 133, sothat afull-cdor omage frame is opti- 
cally recoided at orm advarKing operation of the instant 
film 12a 

[0133] The instant film 128 fed by the devetoping 
rdlers 133 is ejected through the film exit 135 of the 
camera body 111. In one or a couple of mirutes, the 
si±ject image is fixed as a positive image on the image 
receiving sheet, providing a hard copy of the subject 
image displayed on the LCD panel 121 at the time of 
operating fhs print key. If a decorative frame pattem is 
designated,, the sut)tect image as printed is surrounded 
with the decorative frame pattem. 
[0134] As an altematrve of the light emitting ele- 
ment array 141 consisting of the LEDs 143 to 145 
arranged in the main scan directioa a light emitting ele- 
ment array 182 consisting of a white light emission 
panel 180 and an LCD anray 181 is usaSoAe, as shown in 
Fig. 29. The LCD array 181 is constituted of three rows 
of LCD segments 181a, 181b and 181c for the three 
colors, whose transmittance and opening time are con- 
trdled to contrd the exposure amount of each pixel. In 
this OTbodiment, a cdor fOter 183 is placed in respec- 



-'^^ ' tive Gght paths from the Bght emitting elementanay 182,- 
to obtain red printing light beams through a red pass ti- 
ter portion 183a of the cdor filter 183. green printing 
light beams through a green pass filter portion 183b, 

5 and blue printing light beams through a blue pass filter 
portion 183c. The three cdor light beams are focused 
through a micro lens array 142 onto the instant flm 128 
in the form of a Una 

[p135] Mimxs 184, 185, 186 and 187 are used in 

10 the erTtxxiiment of Fig. 29, but they may be omitted in 
the same way as the embodiment of Frg. 25. The wftite 
light emission pand 180 may be replaced with a white 
fluorescent lamp or another white right source. As a light 
emitting dement anay, it is also possS)le to use such a 

IS l^ht source that contains three cokxs and whose light 
anrxxjnt is contrdlade, e.-g.-a ftuorescem source 
array consisting of micro fight emitting dements which 
emit light based on the Gght ennsdon principle of the flu- 
orescent display tube. 

20 [9136] In the above embodiments, the micro lenses 
142a to 142c of the micro lens array 142 are indined 
such tfiat the ttiree cdor light beams are focused into a 
lina It is alternatively posG&Ae to focus the three cdor 
printing ligfit beams as tfiree lines at a time on the pho- 

25 tosensitive surface throu^ a micro lens array 190 
where rrvcro lenses 190a, 190b and 190c for the ttvee 
odors are arranged in the same plane, as shown in 
Figs. 30 and 31. 

[0137] Fig. 30 shows an ent)odiment using a light 
30 emittir^ dement array 182 with a white light emission 
pand 180 and a odor titer 183 for converting the white 
into the three cdor printing Gq^ beams, like the 
ennbodiment of Rg. 29. Fig. 31 shows an embodiment 
where a three cdor fight emitting dement array 191 is 
3S constituted of LEDs, or combinations of light emitting 
dements and LCD segments. In these embodiments, 
the image data ol the respective lines to record is serrt 
to tfie light errvtting dement array, for recordng a full- 
odor image without a cdor regstration ^lure. In Rg. 
40 31,designatedt>y194. 195. 196, 197, 198and199are 
mirrors. 

[!0138] The anriount of exposure per pixd may be 
controlled changing the intensity of light from the light 
emitting dements^ instead of or In adcfition to chariging 

46 their fighting times. To those fight emitting dements 
which (firecUy ennt light, eg. LEDs, the fight intensity is 
oontrdled by controQing deNCtric power supply. Where 
the fight emitting dement array uses LCD segments, the 
light Intensity is oontrdled by controlling trai^ittance 

50 of the LCD segments. 

[01 39] In the atXTve emtxxJiment, the film advandng 
or ejecting speed is detected by means of a driven rdler 
that is in contact with and rotates along with the advanc- 
ing instant film 128, the speed fluctuation may be 

£5 detected by any other speed detectk>n m^hod. In an 
exarrple as shown in Rg. 32. a speed detectton track 96 
with a large nunto of bars 96a spaced at a very small 
interval in the film advandng (firection is provided on an 
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instaim f itm 97. The f3m ad>^^ 
based on detection timings of the bars 96a. In that case, 
the bars 96a are detected by of an infrared light pro- 
jector 98 and an infrared light receptor 99, so that the 
photosensitive surface may not be exposed. On the 5 
bas^ of the detection timing of the bars 96a, a signal 
processing circuit 100 determines the fflm advancing 
speed. 

[0140] The speed detection track 96 may be pro- 
vided with other marks than the bars 96a. It is also pos- 10 
sft)le to form a magnetic recording layer on the instant 
f Dm. and previously record magnetic marks on the mag- 
netic recorcfing layer, so that a magnetic head reads the 
magnetic marks to detect the f Bm advandng speed. 
[0141 ] As described so far, the multi-color emisston is 
type printing head is used;- and the fHm advaindng oper- 
ation through the developing roilers for developing 
processing solution is utilized tor the sub scanning, so 
that the printing head does not need to move in the sub 
scan direction, and thus the construction is simplified. 20 
Since the light emission timing is controOed in accord- 
ance with fluctuations in the advandng speed of the 
instarrt fflm, digital printing is achieved while reducing 
uneiqpected d&isrty variations and color failures due to 
the speed fluctuation, even through the advarK:tng 2s 
speed trends to fluctuate while the processing solution 
is b^ng daretoped. By using the instant fSm with the 
speed detection track having marks arranged at regular 
intervals along the f am advancing directioa the f luctua- 
tk)n in the fSm advancing speed can l)e detected based so 
on the speed detection track by use of a simple devica 
[0142] In the atxyveembocfofnertt, a full-color irnage 
is recorded whQe the instant film 128 is ejected by use 
of the advance daw and the developing rdlers 133. 
However, image recording may t>e done only wtiile the 3S 
instant film 1 28 is ejected through the developing rollers 
133, not whQe it is ejected by the advance daw. In that 
case, the printing head starts being driven to record a 
fuIHx)lor image, after the instant flm comes in between 
thedeveloping roOers 133. The print head unit is located 40 
in (ffoximity to ttie developing rollers 133 insofar as it ^ 
affeded k)y the developed processing solution. 
[0143] In the above embodiment the instant printer 
of the present invention is incorporated into the elec- 
tronic stOI camera. The instant printer of the present 4S 
invention may also be embocfied as a separate printer. 
Also in .that.case, threet^color recorcfing is peribrmed 
effectively The instant printer of the invention may t>e a 
device attachable to an electronic still camera. In addi- 
tion, it is po6sS)le to incorporate the instant printer of the so 
present invention into a digital video camera that 
records a moving picture. In ttiat case, a frame of the 
moving picture is selected as a still image to print 
[0144] Furthermore, as shewn in Rg. 33, it is possi- 
ble to mount the printer head unit 131 inaniristantcam- ss 
era 102 having a taking lens 101 for exposing an instant 
fOm frame t>y frame, in a position k>etween a film pack 
103 and developing rollers 104. In this errtxxliment an 



external input terminal is'provided'fbr'^ent6ring-iinage' 
data, and an image is printed digtaQy on an instant f am 
based on the image data, while the instant fOm is 
advanced to the outside, in thesameway astheatXTve 
descrbed embodiment. It is desirable to provide the 
instant camera 102 with a speed sensor 104 for deted- 
ing the film advandng speed and thus controlling timing 
of right emission in accordance with variations in the IQm 
advancing speed. In this way, the instant camera 102 
can take a photograph by frame-exposure, and also 
make a print digitally based on image data picked up 
through other electronic camera or the Gka It is also 
possble to provide the instant camera 102 with an 
imaging section consisting off an image sensor for pick- 
ing up image signals and a memory for storing iira^e 
data ot)tained from the image signai;'-^"*^'--'"- ***«-^ ^i**-^. 
[P145] It is. of course, pos83)fe to mount a multi- 
odor projection type printing head as above instead of: 
the printing head 32 in the electronic stifl camera as^ 
shown in F^. 1 or Fig. 8. In that case, a full-odor image ^ 
is prnrrted on the instant film while moving the multi-cdor ^ 
projection type printing head in ttie sub scanning direc- 
tk)n only once, and the exposed instant fam is thereafter 
advanced out of the camera through thedeveloping roO- 
ers. 

[0146] Thus, the present inventkni is not to be lim- 
ited to the akx)ve descrS)ed embocfiments, but various 
modification win be possible without departing from the 
scope of appended daimsw 

INDUSTRIAL APPLICATION FIELD 

[0147] The present invention may be embocied as 
an electronic still camera having a printer incorporated 
thereinta and as a separate instant printer as well. It is 
also possOile to mount an instant printer of the present* 
invention to an electronk; still camera in a removable 
fasNon. In additkxi, the present invention is app6cat)le 
in a digital video printer recording a moving image or in 
an instant camera of frame-exposure typ& 

Claims 

1. An electronic stai camera comprisirig: 

an imaging device for obtaining electronk; 
image data from an.opticalJmage of asubject; . 
memory means for recording said image data 
therein; 

a printing device for printing an image on an 
instant film containing a processing sdution 
therein, said printing device comprising a print- 
ing head which is elongated in a main scan 
direction, a ttead moving mechan^ for mov- 
ing said printing head in a sub scan direction 
perpendicular to the main scan directioa and a 
head driver for driving said printing head on the 
basis of one frame of image data read out from 
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w < said memory means in a line -sequential fash-""*- ' 
ion to expose said instant fOm line tyy line while 
said printing head is nxived in the sub scan 
direction; and 

developing rollers for advancing said instant s 
Wm after exposure out of a camera kxxiy while 
developing said processing solution inside said 
exposed instant fOm. 

Z An electronic stiD camera according to daim 1, fur- io 
therconprising: 

a memory storing predetermined image data; 
a device for reading out appropriate image data 
from said memory and conposing said appro- 75 
prtate image data with said image data of' a"^ 
8ut3ject image; and 

a cGsplay, device for. displaying said subject 
image or a conposite image on the basis of 
said subject image data or said composed ' 20 
image data respectively, wherein said printing 
device may print said conrposite image on the 
basis of said composed image data. 

3b An electronic StiD camera according to daim 1. fur- 2S 
ther comprising a film exit formed tfvough a top face 
of said camera body, through which said exposed 
instant f3m is advanced out in acfirection parallel to 
the sUb scan (firection. 

30 

4. An electronic StiD camera accordmg to daim 1. fur- 
ther comprising external terminals for communteat- 
ing image data with external apparatuses, irtduding 
external printers, computers and memories. 

3S 

5. An electronic stQI camera according to daim 1, 
wtierein said printing head sequentially emits red, 
green and blue light beams such that a fiilKcotor 
image is printed in a three odor frame sequential 
fashion. 40 

6. An electronic stOI camera according to daim 1, 
wfierein said printing head simultaneously emits 
red, green and Uue light beams such that a fuD- 
color tm^e is printed wtifle said printing head 46 
makes a sin^ movement in the sub scan (SrectiorL 



7. An electronic stSl camera according to daim 5, 
wherein said printing head comprises a fluorescent 
lamp, a red pass filter, a green-pass f Dter, a blue so 
pass fitter, a fflter switching device for positioning 
one of said three filters in a light path of said fluo- 
rescent lamp, an LCD array arranged in a row in the 
Gght path of s^ fluorescent lamp, and an optical 
system for projecting light from said fluorescent 55 
lamp onto said instant film. 

8. An electronic stfll camera according to daim 5, 



-^'"^ wherein said printing head obirtprises a f to - 
fight source array arranged in a row, a red pass f D- 
ter, a green-pass f Dter, a blue pass fSter, a filter 
switching device for positioning one of said three fi- 
ters in a light path of said fluorescent Gght source 
array, and an optical system for projecting Gght from 
said fhiorescent Gght source onto said instant fQm. 

9. An electronic still camera accorcGng to daim 5, 
wherein said printing he^ comprises an LED array 
emitting red, blue and green Gght beams, an LCD 
array ananged in a row in a Gght path of said LED 
array, and an optical system for projecting Gght from 
said LED array onto said instant fibn. 

^ An eledronic-stfll camera according to daim 6, 
wherdn said printing head comprises an L£D array 
arranged in tfiree rows, emitting red. blue and green 
Gght beams respectively, an LCD array arranged in 
three rows in con-espondence with said LED arr^,- 
and an cptical system for projecting Gght from said 
LED array onto said instant fOm. 

11. An electronic stall camera according to daim 1, 
wtieron said electronic stiD camera may be repeat- 
edly loaded with an instant film pack containing a 
pluraGty of said aistant fimsw 

12. An electronic stDl camera comprising: 

an imaging dwice for obtaining electronic 
image data from an optical image of a subject; ^ 
memory means for recording said image data 
therein; 

a printing device for printing an image on an 
instant fibn containing a processing sdution 
thereon, said printing device comprising a print- 
ing head wfiich is elongated in a main scan 
direction and simultaneously emits tfiree cdor- ^ 
light beants of red, green and. blue, a fSm - 
advandng device for advancing said instant 
f 3m in a sub scan directkm perpendicular to the 
main scan direction, and a head driver for driv- 
ing said priming head to expose said instant ^ 
f3m fine by fine on the basts of image data of 
one frame read out Gne Gne from said menr>- 

. ^. .ory.means whOe said instantfilm is advanced in 

the sub scan direction; and 
developing roDers induded in said f im advanc- 
ing device, for advancing said instant film after 
exposure out of a camera txxfy whDe develop- 
ing said processing sdution inside said 
exposed instant f Dm. 

13. An elecbonic stiD camera according to daim 12, fur- 
ther corrprising a speed detection device for 
detecting advancing speed of said instant fDm. and 
a device for controlling timing of light emission of 
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" 'said' printing head- in 'accondlance ^wHh"the fibn - - 
advancing speed so as to reduce damage on the 
printed image that may be caused fluctuations In 
the advancing speed. 

5 

14. An electronic still camera according to daim 12, fur- 
ther conrprising: 

a memory storing predetermined image data; 
a device for reading out appropriate image data io 
from said menvNy and conposing said appro- 
priate image data with said image data of a 
subject image; and 

a display device for displaying said subject 
image a a composite image on the t>asis of 75 
- i. - said*' subject^ image data or said composed 
image data respectively, wherein said printing 
device may print said composite image on the 
t>asts of said composed image data. 

20 

15. An electronic still camera according to daim 12, fur- 
ther comprising external terminals for communicat- 
ing image data with external apparatuses, including 
external printers, oonputers and memorieSw 

2S 

16. An electronic still camera according to daim 12, 
wherein said electronk; still camera may be repeat- 
edly loaded with an instant tarn pack containing a 
pluralfty of said instant fSms. 

30 

17. An electronic stiO camera comprising: 



an imaging and recording device for (fisplaying 
a imving image of a subject on a display panel 
t>ased on an image signal picked up tfirough an 3S 
image sensor in a real time fashkm, obtaining 
digital image data from said image signal and 
recording said image data frame by frame in 
memory means in response to a shutter 
release signal; 40 
a display device for displaying a still image on 
said cfisplay panel on the basis of image data 
read out from said memory means; 
a printing device for printirtg an image on a 
photosensitive recording mecfium by driving a 45 
printing head on tfre bas^ of image data read 
out frbm said memory means; and . 
a nmle selection device for selecting and 
switching one of said imaging and recording 
device, said cfisplay device arvj said printing so 
device to an active corxlition; wherein immedi- 
ately after a power switch is turned on, said 
electronic still camera is automatically set to an 
imaging mode where said imaging and record- 
ing device is activa SB 



rnode sdection device, said^imagihgrnbde, 'or a'(^ 
play mode where sakJ cfisplay device is active, is 
immediately terminated, and said printing cievice is 
made ready for prirrting, whereas said display panel 
cfsplays a stiD image on the t)asis of image data 
recorded last in said memory means, and in 
response to a print execution signal said printing 
cJevice prints the image that is displayed on the cfis- 
play panel. 

19l An electronic stOI camera according to daim 18, 
wfierein said display panel stops displaying any 
image upon said print execution signal, arxl all sig- 
nals input tfuoi^h external operation are canceled 
unta said printing device corrpletes making at least 



one sheet cif print 



18. An electronic still camera acoxding to daim 17, 
wherein wfien a print mode is seleded tfvough said 



20l An electronic still camera according to daim 17, 18 
a 19, wfiereffi said photosensitive recording 
medium is an instant fim containing a processing 
solution theran, and said electronic still camera fur- 
tfier comprises developing rollers for advandng^ 
said instant f9m out of a camera txxfy while devel- 
oping said processing solution in said instant film 
after an image is recorded on said instant film t>y 
said printing devica 

21. An iTYStarrt printer for printing an image (XI an onstant 
fim containing a processing sdution therein by 
exposing said instant film and developing said 
processing solution in sakJ exposed instant film, the 
instant printer ccxnprising: 

a film advancing device for advancing said 
instant film after exposure to outside, said f Dm 
advarxang device including developing rdlers 
for devetoping the processing solution in said 
exposed instant fim as being passed there- 
tfmMjgh; 

a printing head kxsted near and t>elor6 said 
developing rollers in the f3m advarxarig cfirec- 
tion, saki printing head having an array of light 
emitting elentenls arranged in a main scan 
direction perpendicular to the film advandng 
(firection;and 

a heed driver for driving sakJ light emitting ele- 
ments in. accordance with.. cfigrtal-image ciata 
fed to said head driver in a fine sequential fash- 
ioa synchronously with said film advandng 
device acivarx:ing said instant f Dm, thereby to 
expose said instant film line t>y line. 

22. An instant printer accorcfing to daim 21, further 
conprising a speed detection device for detecting 
advandng speed of said instant film, and a device 
for conlrolGng timing of Gght errassion of said print- 
ing head in accordance with the fim advandng 
speed so as to reduce damage on tfie printed 



19 



37 



EP1026543A1 



image that hiay bNB caused by* fluctuations in the ' 
advancing speed. 

23. An instant printer according to ciaim 22, wherein 
said instant printer is provided with a speed detec- 
tion track having mart® arranged at regular inter- 
vals along the film advandng direction, arvJ said 
speed detection device detects the fflm advandng 
speed with reference to said marks of said speed 
detection track. 

24. An instant printer according to daim 22, wherein 
said light emitting elements are arranged in three 
fOHS for emitting three cok>r light t>eams respec- 
tively, and are driv^ sinultaneously in accordance 15 
with image data of three colors of one Gne. - ^ ' ' 

25. An instant printer according to daim 24, wherein 
said printing head further conrprises an opticsil sys- 
tem for projecting the tfvee cokx- fight beams from-^ 20 
the tfiree rows of light emitting elements into a Gne 
on said instant film. 

26. An instant printer according to daim 22, further 
corTV)rising an external terminal for inputting inrage 2S 
data from external apparatuses. 

27. An instant printer accorcfirtg to one of damns 21 to 
26, wtierein said instant printer is integrally or 
remQvat)ly mounted to an electronic stQI camera^ so 
having an omaging device for c^>turing electronic 
image data from an optical inrBge of a subject, and 
memory means for recorcfing^ said image data 
therein. 

35 

28. An instant film containing a processing solutk>n 
therein which is devetoped ever a photosensitive 
surface of said instant film while saki instant f Dm is 
advanced through developing rollers, said instant^--^ 
film corrpristng a speed detectk^n track extending 40 
ak>ng a devetoptng direction of sakJ processings- 
solution, sakJ speed detectkm track having marks 
arranged at regular intervals akxig saki track, allow- 
ing to detect an advandr)g speed of said instant f3m 
with referertce to sakJ marks. 45 
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